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e hlue=reen alrae, are earnans the nost 3Uric-
i minro sen— dwding orgoclans yet cdocovered.  hey Lave

Lovolvea an adveaced sell-supporting systemn, beli capanls

ot liviins photoautotrophically in an environment entirel;

(0]

ree of corbined nitrogen. Yet, thers is 1litule doubt

that they are extrenely primitive organisms. They comprizc
the only class ol algae where nitrogen-fixation has been
remarizably demonstrated, although claims ior fixation by

algae frowm other groups have not been without Ghelr advo-

cates.

Rlue--reen algae are oi world-wide digtribution
(Venlzataraman, 1969), beiny particularly abundant in the
uodlst tropics and semi—tropics where they may aggrecsate o
iorm gelatinous masses over the goll surfiace, and contiri-

hute apyreciably to the nitrogen status of the habitat.

Thelr importance in padcy ilelas, without any
nouwst, accounts ior much of She research carriza out on
these organisas in the var-hast countries, particularly in

Tniia and Japan (Watanabe, 1951),

Litele is kiown about the digoribution and avund-
ance or alwal sroups in uoypbian soils. Abvtenpbvs have

recently been ctarted in Lgypt to isolate some pure strains
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0. blue~groci algae from paddy ifields at difierent localie
ties, and whatever their ability to fix nitrogze:, 1n CONe-

perison with some foreign eificient strains,

. this investigation local blue-zreen algae
strains were isolated, identified and subjected to several
trialsg for puriiication. The effect of some nutriticnal
azi. environnmental factors on N- tizration capacity, as well
as the elicct of inoculating the scil wich the algae on

The pgrowth ol rlce plants were investigated.
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et

rdistorical

Alrae are widely distributed i nature ina sunny
placeg on land, and alge in water, both fresh and salty,
from the arctlec regions to the troples. Pringsheim (1949)
made an extensive historical review on algae,. He wention-
ed that fenintzin (1871) uas probably the iirst to empha-
size Uhe possibility or ascertaining vhe nuitritive nzeds

ox1
of an alga with the aid ol solutlens inorganic salcs, then
a line ol investigation vursued by Lolish (1895, 1393)

and Peneciie (1898) with considerable success.

Biguel (1890 - 18G2) develosen devices for onlbi-
vasing diatoms in em arbliiclal media without securing

are culbures develid ol bacteria, which were Jiozt elalmed

ul

- Riehior (1903) and Chouat (1904).

e fdrst gtens to Obualn racherlia ar s dlas
P - N T SRR SR TSI 4 2 BRI vy e o Py
gare boolon by seiljevines (1890, 1095), (Ao B IR RPN S WA 5!

sechindoue devised by Xoch 10r bacteria ten vears enwlieln,

[
UL USed elavin Lo L1xl.yt el AU dcuinibe slaces

e

Jews (189:), aovever, douvted whebher Deijeriucii's cultimos
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wsore realiy wrees irom bacteria,  ne indroduciuion o agal-

aoEr Ingnwad ol gelatin by Tischutidn (1897) and sdawrshall

Jard (1899) marked an important suzp Loreward.

Chodat (1904, 9, 13) also used agar but employed
srlenmeyer ilasks instead of the Petri dishes used by

Mlgchutkin and Marshall Ward, This complicated the techni-

que without contributing any advantage. His method has

{

evern been used ag late as 1926 by BRrigstol-Roach in her

otherwige very able experiuents.

To understand the ecology ol alpae, «m expesuriment

wvas first carried out by Beijerincik (1901l). He found thatb

1

va

certalin Cyanophyceae, such as species ol Hosteoc, Anabacna

g Cylindrogpermum, usually develon hen soll e covered

Gith g relatively large mnounbts ol wabzr, only ennlehed oy
a lovr concentration of phosphate. e called these

Tostocaceae ollzonitreophilic, and su =esgsted Lt they can

R

vunllise atnogpheric nitrozen, AL Lrvirect contrihution ol

. .

ol ae o g Lixatbilon ex atuwospieric nitropen In oaoll, Ly

)

yanelyios she ires-~living, N~iixine Azotobacter -Ath car-—

vohydrates, vas sugoested by zoll mderobioloists at che

ot
[uy]

el ol uhe last century (Xossowltsch, 1894). This idea

vas puwrsused alterwvards by several iovestigators. soullhae
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“1894) Lowa . Lhab Lhe assoccelation ol sophoc i eldnain
Les=living sact ria made Lossiple the simnliarieoir ovoio -
el oL ootk and inereasing Lixation of atues s rlc niuiiie
men, 1n a N-free medium, Nakano (1917) _ound that nore
athospheric nitrogen was fixed in rlasks that contained

nized culture of algas and Azofcbacier than in those con=

taining Azotobacter alone. The wort oi Bouilhac (1895),

Chodat (1904), and Pringsheinm (1914) led prosressively to

tre attalument oi bacteria~irec culturzz oi Cvanophyceas

used Ifurther in physiological studies.

The pipetbe method ror isolatiing sirnle 1llanents ar
3115 oo alzae was iirst recommesnied Ly Pringsheinm (1G21),

then diaproved Ly Lwofi (1923%, 1929),

Algal srouns were tound by Tunce (19453) 4o rlourisn

)

—

[5)]

in deriile solls well supplied with basis, available nno

shan

a5 and nivrates. fenton (1943) noted th .t bHluc~—-rze:

|7

algae predowinate cver other algal roups 1o srosical sell o,

In o lasb swo decades, weat interceol ras ives
oroshe Diue~ recn alsas, due to itz ability L. liv athos-

Sowric nitro; e
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Prescott (1069) siased Lhat bewsre LO00 liac oo
sivicded invco iour sroups bedngs  Condorve, Ulve, Ohala

Do
B LN

Sueus.

hecording to Tippo (1942) algae were classiiiled
to 7 phyla denending on orpnology Al pisnentaticn. The
Llus—green alzae were suggpestved Lo helong to Phylun

Cvanophyta.

The Cyanophyba conbain several colourless Lorns.
Phese bear a strong superiicial rescuolance U0 some bacter—
ia. Accordin: to Snith (1950) Cohn as zarly as 1879 was
the first to gusgest that poth bacteria (Schnisomycztes)
and blue-sres:n algae (Schizophyceae) could be ~egarded as

oo classes oi the Phylum Schisophyta,

Accordin: to Breed et al.(1957) the premitive
or-anlsms (bacteria, blue--roen algace, Rickeiisla
vituses) were separated irom bhe Phylum  Thallophyta anae
soagecuantls o new Phylun Protophyva was sus anooe Lo Lie-
Cie 1l Lowegs mdcroorsanisus and cho plueeooo sloas e

clossilied i che Class Scihizophycceac.

The Schizophyceae are a renaricable group of
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nand, and on the same Lime exhirlt o

“4oin
Taatures in comumon with bacteria. Llue~grew alzas ara
ndcel

lular, colonjal, and iilamsntous organisms in
nayeoeryanin usually predominates. Pigments are located
partly in She cell's peripheral resion (chromoplasm),
there veln;

no chloroplast. Cells without an organized

mucleus with nuclear membrane and nucleoclus (Prascots,
1959) .

5 Schizcphyceae into
fivae ordera, which are briefly described in the iollowing:
] >

a) Without hormogonia @

I. Chreococcales: Unicellular or colonial {(couon-
1+ valmelloic), multiplication by cell~devision and by
aacdlogspores. oam. Chroococcacsae,

Cyanochloricaceac and
satophysaliuacsae,

1T, Chasaesiphonales: Tnicellnlsr or colonias,

» Lithophytes, ethibitin: Lariked olarity,

£
I+
-
i

By emxiospore

0l

5 07 CXOODOres.
fam, Dermocarpsaceae,

Chamaesiphonaceae,
rlonemataceae and Siphononematacese.,
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TII. Pleurocapsales: Heterctrachous «illadeatons 1y w0

devoid oi heterocysts, multiplication by endospores.

sari. Pleurocapsaceae and Hyellaceae

n) Yith hormogonia :

IVe Iostocaless Fam. OscillaGoriaceas, Nogtocaceae,
JHdcrochaetaceas, Rivularisceae, 3Jcyionematacede and

Srachytrichiceae.

V. Sticonematales: fam, Pulvinulariaceac,
Capsosiraccae, Stigonemataceae, Nostochopsldaceae and

Loeigreniaceas.

Orders Nosbocales and Stigonematales are the Gwo
largest groups oi blue-gresn algae and both are character-

g

ig2G by the production of hormogonia. Iostocales are

woraiched, or show false branchinry t/hereas true branchirg

ig characherisvice of the Stigoncmatales,

The ery innortant ramilies dneluddan gencera whie
i oatmosnhelc altrozen cres  losbocaceae, Seytonanat e,

Suiconemataceae and Rivulariaceae.

Central Library - Ain Shams University



aoLcnion ol ouriiicasion

fnialegal culcoures oi ollanlentous adjas o CiTu

e izolated b transferring a single filamert to a sult-
ahle nitrient solution, by wcans coi a special microninattos

(Prinzsheim, 1921, and improved by Lwoii, 1929).

Pure cultures of iilamentous algae have been
obtained LY shalking material in repeated changes of water,

or by bthe agae plate method (Pringsheim, 1949).

As svated by Smith (19350) there is some co.lusion
in the use ol tLhe tern "pure culture"™, Accordliyr TO s0MS
gubhers, a purc culfure iz that which contalnz ohe g ecics
ol alga, others understood 1t to be a culturs 0L 4 ons
gpecies of alzma which is also iree xrom other urganisis
ineluding bacteria and fungi. To dizrerentiate Devwesil
ths two, the term ™anialgal culture™ had been proposed To
fusimnate ono which contains a single species oif alga but
ich may convalin other organisms, The term "pure culture”

“a roszrved .or orne Jhdlceh contalng a single srecies ol

g B 5 - 5 [ — - - e - - = 1
alpea wand Lo abgolutely iree irom oohol ODESANLSILS .

Comgsiderable diifiiculty iLs cncounteread 1o obbalne

ins pure culbtuwrces ol Schizophyceae. 3Separation of ths

Central Library - Ain Shams University

ik



